B-myc: N-terminal recognition of myc binding proteins.
B-Myc is an endogenous, N-terminal homologue of transcription factor c-Myc that lacks the C-terminal DNA binding and protein dimerization domain of c-Myc. Clinical mutations in the c-Myc N-terminal region, and the subsequent misregulation of Myc, are implicated in the development of numerous human cancers. Myc functions to both activate and repress transcription by associating with multiple binding partners. We investigated the structural and dynamical properties of B-Myc, free or associated with the transactivation inhibitor, MM-1, and the activator, TBP, using NMR spectroscopy. B-Myc has no persistent tertiary structure, yet regions corresponding to Myc homology boxes 1 and 2 (MBI and MBII, respectively) have molten globule-like characteristics. B-Myc binds to MM-1 in a specific manner without becoming highly structured. The local regions of B-Myc involved in binding differ for MM-1 and TBP, and regions not identified by mutagenesis are found to be involved in MM-1 binding. The results provide new insights into Myc N-terminal protein-protein interactions. We propose a model for Myc regulation through differential involvement of MBI and MBII in the binding of Myc interacting proteins.